Historically, the dynamics of marine bacterial and algal populations have been studied largely in isolation. Increasing evidence is now pointing toward a close spatial and temporal association between the two and recently attention has been focused on phagocytosis of bacteria by photosynthetic flagellates (21, 28, 30) . In contrast, the importance of inhibitory or predatory bacteria in regulating populations of different algal species has received relatively little attention (9, 11) . Some bacteria may selectively promote bloom formation by algal species (13) , while other bacteria have algicidal effects and are involved in the termination and decomposition of algal blooms (12) . The latter finding has raised the possibility of bacterial control of harmful algal blooms (19) . There is little data on the occurrence of marine algicidal bacteria outside Japan, where toxic blooms are frequent events (20) , and algicidal bacteria have been isolated during toxic blooms of naked dinoflagellates and raphidophytes (9) .
Gymnodinium catenatum (a causative organism of paralytic shellfish poisoning) is thought to have been introduced into southern Tasmania via ballast water after 1973, and in some years it has a severe negative impact on the shellfish industry (16) . Previous efforts to understand and predict the seasonal and interannual variability of harmful algal blooms have largely focused on the environmental factors that affect dinoflagellate growth in the water column, notably water temperature, rainfall, and water column stability (16) . Rainfall and estuarine flow patterns also largely determine the allochthonous input of dissolved organic matter (DOM), which is a source of organic carbon for bacteria (27) and is possibly involved in micronutrient dynamics that promote G. catenatum growth (3, 6) . As part of a study investigating DOM, bacteria, and algal interactions in the Huon Estuary (24), we isolated two bacterial strains that we tested for possible alga-bacterium interactions by using cultures of G. catenatum. Both bacteria appeared to be Pseudoalteromonas species, which are extremely common, slightly halophilic, gram-negative bacteria found in many marine ecosystems. Preliminary observations indicated that one of the strains was extremely toxic towards G. catenatum, while the other was more benign. The aims of this study were (i) to determine the taxonomic identity of the bacteria, (ii) to document by light microscopy the sequence of algal cell lysis after exposure to an algicidal Pseudoalteromonas strain and compare this lysis to the effect of the more benign Pseudoalteromonas species, (iii) to define the minimum bacterial concentrations required for algicidal effects and compare these concentrations to concentrations in natural water samples, and (iv) to investigate the range of potential target organisms for the bacterium.
MATERIALS AND METHODS
Sample collection and environmental variables. Bacterial sampling was carried out in conjunction with a hydrological study performed by the CSIRO Division of Marine Research of the Huon Estuary, southern Tasmania, Australia. Samples for microbial analyses were transferred from 3-liter Niskin type bottles into 1-liter Nalgene sterile sample bottles which had been rinsed three times with sample water prior to filling. Samples were stored in the dark in an ice chest until processing in the laboratory within 4 h of collection. The culturable bacteria were assayed by filtering 5 ml of a sample water onto Sartorius cellulose nitrate 0.2-m-pore-size filters (diameter, 47 mm; gridded) which were inverted onto ZoBell agar plates (36) . The plates with the filters were incubated at 17°C, and colonies were counted after 2 days. Single-cell clones were obtained by progressive streaking onto ZoBell agar plates (36) . The growth rates of the isolates were determined at 17°C with cultures growing in 10% ZoBell nutrient broth made with filtered (pore size, 0.2 m) 28‰ seawater; cell counts were determined with a Neubauer grid at a magnification of ϫ1,000 by using a Carl Zeiss Photo Microscope. Growth rates were calculated as described by Stolp (33) .
Natural populations of Huon Estuary bacteria were preserved with 1% (vol/ vol) electron microscope grade glutaraldehyde and were stored in the dark at 4°C. The bacteria were stained with 4Ј,6Ј-diamidino-2-phenylindole (DAPI) (Sigma) for 30 min, filtered onto black 0.22-m-pore-size membrane filters, mounted on slides, and counted with a Leitz fluorescent microscope at a magnification of ϫ1,000 (29) within 3 days. Chromophoric DOM (CDOM) (also known as gelbstoff) is a tracer of river water in coastal zones (5, 8) . CDOM was measured by performing fluorescence emission scans with samples that had been filtered (pore size, 0.22 m; Sartorius Minisart syringe filter) and stored in the dark at 2°C. The scans were made from 400 to 600 nm at 5-nm intervals (emission bandwidth, 7 nm) with a Perkin-Elmer model LS5 luminescence spectrophotometer set to an excitation wavelength of 348 nm (10-nm excitation bandpass) (22) . A new 10-mm Starna PMMA disposable cuvette was used for each sample. The height of the CDOM fluorescence emission peak at 435 nm was divided by the area of the Raman scattering peak for water, as described by Determann et al. (5) , which resulted in estimates of Raman-normalized fluorescent CDOM (FCDOM) (nanometer
Ϫ1
). Bacterial identification. The bacterial strains were identified by PCR amplification of the 16S rRNA gene (4), BLAST analysis (1), and comparison with sequences in the GenBank nucleotide database. Specifically, the 16S rRNA gene from strain Y was amplified by PCR by using primers and conditions previously described by Dobson and Franzmann (7) . The amplicons were purified with a QiaQuick PCR purification kit (Qiagen, La Jolla, Calif.). The 16S rRNA sequences were then generated with PRISM dye terminator cycle sequencing ready reaction kits and a model A377 automated DNA sequencer (Applied Biosystems, Foster City, Calif.). The sequence data were manually aligned with Pseudoalteromonas 16S rRNA sequences. PHYLIP, version 3.57c (10) , was used to further analyze the sequence data. DNADIST, performed with the maximum-likelihood option, was employed to determine sequence similarities, and NEIGHBOR was used to create a phylogenetic tree. Sequences of the following organisms were utilized in the phylogenetic analysis and were obtained directly from GenBank: Pseudoalteromonas antarctica (GenBank accession no. X98336), Pseudoalteromonas atlantica (X82134), Pseudoalteromonas aurantia (X82135), Pseudoalteromonas carrageenovora (X82136), Pseudoalteromonas citrea (X82137), Pseudoalteromonas denitrificans (X82138), Pseudoalteromonas espejiana (X82143), Pseudoalteromonas haloplanktis subsp. haloplanktis (X67024), Pseudoalteromonas haloplanktis subsp. tetraodonis (X82139), Pseudoalteromonas luteoviolacea (X82144), Pseudoalteromonas nigrefaciens (X82146), Pseudoalteromonas peptidysin (AF007286), Pseudoalteromonas piscicida (X82141), Pseudoalteromonas rubra (X82147), and Pseudoalteromonas undina (X82140).
Transmission electron microscopy of the bacteria was done by using negative staining with uranyl acetate of osmium tetroxide-fixed bacteria which had been grown on ZoBell agar. Grids were examined with a Phillips model CM 100 transmission electron microscope.
Algal cultures. The biocidal effects of the bacteria were tested by using the algae and protozoans listed in Table 1 . Protist cultures were maintained at 17°C with cycles consisting of 12 h of darkness and 12 h of cool white fluorescent light. The media used for bacteria, algae, and protozoans were made by using filtered seawater obtained off the Tasman Peninsula. The salinity of the seawater was adjusted to 28‰ by using Milli-Q-deionized filtered (pore size, 0.22 m) water. Gymnodinium species were grown in GSe medium (3) . Other cultures were grown in standard media listed in Table 1 (14, 15) . All dinoflagellate and raphidophyte cultures and the Chroomonas culture were unialgal and had little bacterial contamination. The Oscillatoria sp. and amoebae were grown as a stable (for 4 months) two-species culture, and the Skeletonema, Bodo, and Mantoniella strains were grown as a stable (for 2 months) three-species culture.
Toxicity testing. To test the bacterial effects on algae and protozoans, bacteria were maintained in 10% ZoBell nutrients in filtered seawater (28‰) broth. At the start of each experiment, 3-ml portions of the inoculating bacterial cultures were preserved in 1% (vol/vol) glutaraldehyde, and the initial concentrations were determined by direct counting at a magnification of ϫ1,000 by using a Neubauer grid and a Carl Zeiss Photo Microscope. All experiments were carried out in sterile 12-or 24-well tissue culture plates. The first experiment testing for differences between logarithmic-phase and stationary-phase bacterial cultures was carried out by using 12-well plates. One milliliter of a bacterial culture, a filtrate from a culture, or bacterium-free filtered sterile fresh medium was placed in each well and diluted with 2 ml of F2 algal culture medium (14, 15) . Subsequently, 0.5 ml of a logarithmic-phase culture of G. catenatum was added. In the second experiment to test the effects of different concentrations of bacteria and bacterial filtrates we used 24-well plates. Filtered fresh GSe medium was placed into wells (0.5 ml in the first well, 0.9 ml in subsequent wells). Initially, 0.5 ml of either a bacterial culture or a filtrate (pore size, 0.22 m) from a bacterial culture was put into the first well and then diluted by using an automatic pipette. Then 0.2 ml of G. catenatum culture was added. To test for heat liability, 3 ml of a filtrate from a bacterial culture was placed into a Schött bottle and microwaved for 20 s (95°C). The cooled filtrate was added to wells containing G. catenatum as described above. In all cases once the algal culture and test bacteria (or filtrate or medium control) were mixed, the plates were sealed with Parafilm, and reactions to the bacteria were monitored visually by using an inverted Carl Zeiss Axiovert 25 microscope at a magnification of ϫ100.
In experiments testing the bacterial effects on different algae and protozoans we used 24-well plates. Each well contained 1 ml of algal culture, to which 0.4 or 0.5 ml of a bacterial culture (or filtrate or medium control) was added. The plates were sealed with Parafilm and monitored as described above at a magnification of ϫ100 or ϫ400 depending on the size of the organism being tested. Different types of organisms reacted differently to the bacteria; the most severe effect (MSE) was noted along with the time when this effect was first seen in each test well. Several transects of each well were inspected, and the condition of the alga (or other protist) was noted. It took between 10 and 15 min to examine each 24-well plate, and the plates were inspected every 20 to 30 min for the first 6 h and then less frequently over the next 2 days. The MSE on the dinoflagellates in a well was noted and was categorized as follows: lysis (there was rapid leaking, and cell contents were destroyed); disintegrated, (the cell membrane was disrupted, and the internal contents were in disarray); rounded (flagella were not visible, and each cell resembled a temporary resting stage); or ecdysis (a theca was shed [thecate species]). The MSE for other groups are shown in crude test for the toxicity of the algae towards the bacteria was carried out by reinoculating agar plates after 3 days with bacteria from the test wells. A loopful from each well was streaked onto ZoBell agar and examined for growth of the inoculating bacteria. Videos and photographs of the interactions between bacteria and G. catenatum and were taken at magnifications of ϫ400 and ϫ1,000 by using a Carl Zeiss Photo Microscope 2 and a Umatic video system.
Nucleotide sequence accession number. The 16S rRNA sequence of strain Y has been deposited in the GenBank database under accession no. AF030381.
RESULTS

Bacteria and FCDOM.
The total numbers of bacteria in different parts of the Huon Estuary (range, 0.4 ϫ 10 5 to 4.5 ϫ 10 5 cells ml Ϫ1 ) and observations on bacterial colonies recovered from water samples are shown in Table 3 . Less than 1% of the total bacteria counted by using DAPI were culturable. The two bacteria described here were isolated as part of an effort to assay culturable bacteria in the Huon Estuary and to isolate bacterial species to be offered as food in studies on algal phagotrophy. During these studies, it was noted that one of the bacterial strains caused the toxic dinoflagellate G. catenatum to lyse within minutes after small volumes of the two cultures were mixed on a microscope slide. Three types of bacterial colonies from the Huon Estuary were culturable on ZoBell agar ( Table 3 ). The first samples tested (taken on 28 February 1997) were collected from the upper to central portion of the Huon Estuary, where only two types of colonies were observed. The two colony types were isolated in monoclonal cultures and were identified by using 16S rRNA. The first strain closely resembled P. carrageenovora (99.7% similarity; only 2 of 510 bases differed). This bacterium formed light cream-colored colonies which tended to liquefy agar, and transmission electron micrographs showed that the cells were 1.6 by 0.5 m and had one polar flagellum. The second strain, Pseudoalteromonas sp. strain Y, formed compact yellow colonies, and the cell dimensions as determined by transmission electron microscopy were 1.4 to 1.5 by 0.4 to 0.5 m. This bacterium exhibited the highest level of 16S rRNA similarity to P. peptidysin (Fig. 1) . Table 5 , footnote c. The times are the times when the MSE were first observed.
d The control was considered to have had no effect if the test organism was still active after 2 days. e NA, not applicable. Further testing is required to determine whether strain Y is a member of a separate species. Both organisms used for subsequent genetic characterization originated from the sample collection on 28 February 1997 at site L1 at a depth of 2 m. The Huon Estuary is a typical saltwedge estuary, and site L1 is located in the upper estuary and was density stratified at the time (24) . The influence of freshwater input at this site is shown by the high FCDOM levels relative to other sites (Table  3 ). There was a positive relationship between the CFU of P. carrageenovora and FCDOM (analysis of variance on regression with r 2 ϭ 0.51; P Ͻ 0.05). A third bacterium, which formed pink colonies and was not subcultured or identified, was obtained later in the season. The yellow bacterium, strain Y, was not recovered on 15 April 1997 from samples taken from lower in the estuary, when P. carrageenovora and colonies of pinkish cells were present. On 31 May, yellow colonies of strain Y were present in the surface water obtained at site H3 but not at the other sites, while P. carrageenovora and the organism that formed pink colonies were present at all of the sites tested.
Algicidal activity. We confirmed the effect of the yellow bacterium on the dinoflagellate G. catenatum by testing logarithmic-phase (16-h-old) and stationary-phase (3-day-old) batch cultures of both Pseudoalteromonas strains. Strain Y logarithmic-and stationary-phase bacteria and filtrates first caused dinoflagellate chains to fall apart, then rounding up of the resulting single cells, swelling, and finally lysis of G. catenatum within 2 to 4 hours under the conditions in the well plates (Table 4) Figure 2c shows the same cell as Fig. 2a less than 1 h later, just after lysis. Figure 2d shows the same cell as Fig. 2b following lysis and after the cell was subjected to bacterial swarming. The contents of wells containing filtrates from both logarithmic-and stationary-phase bacterial cultures also caused G. catenatum chains to disintegrate and the cells to swell and lyse. All G. catenatum cells in strain Y-treated wells were dead and most cells had lysed after 2 days. Stationary-phase P. carrageenovora cultures caused many single G. catenatum cells to round up and form temporary resting cysts (3) after 4 h. Some dinoflagellate cells were swarmed upon by large numbers of bacteria, but 24 h later (and also on day 2) most G. catenatum cells were still swimming and intact. There was no change in G. catenatum in wells containing P. carrageenovora filtrate or fresh sterile media ( Table 4) .
The minimum concentrations of strain Y required to cause lysis in G. catenatum were in the range 10 3 to 10 4 cells ml
Ϫ1
( Fig. 3) , assuming that no bacterial growth occurred. The growth rate of strain Y was 0.263 h Ϫ1 at 17°C (doubling time, ca. 2 h 40 min). If it is assumed that the bacteria continued to grow in the wells, the concentration would have been ca. 2.7 ϫ 10 5 cells ml Ϫ1 after 7 h 15 min, which was the average time before cell lysis occurred during the 15 h when the experiment was closely monitored. At 25 h a few cells had also lysed in the most dilute wells (initial concentration, 4 ϫ 10 3 bacteria ml
). The filtrate was less effective than living bacteria in causing cells to lyse (Fig. 3) . No dilution series was prepared with heated filtrate, but there was no response by G. catenatum to the presence of microwaved filtrate at the same concentration as the highest concentration of nonheated filtrate tested.
Species specificity of the algicidal effect. Two tests of the effect of the bacteria on other protists were conducted. In the first experiment, we tested the bacteria with a number of unarmored Gymnodinium and Gyrodinium dinoflagellate species and two armored Alexandrium spp. (both strains tested are known to produce saxitoxins). The gymnodinoids were all adversely affected and quickly lysed in the strain Y-treated wells (Table 5) . G. catenatum, Gymnodinium sanguineum, and two of the Gyrodinium spp. also appeared to be sensitive to P. carrageenovora. In these cases the dinoflagellate cells rounded up but did not exhibit swelling. Many G. sanguineum strains and two Gyrodinium spp. eventually disintegrated under the experimental conditions used, and there were no swimming cells left after 2 days. G. sanguineum and Gyrodinium species strain 2 also appeared to be dead after 2 days in the control wells but did not lyse. The armored dinoflagellates Alexandrium minutum and Alexandrium catenella reacted to strain Y, and many cells shed their thecae over the first few hours and rounded up, forming temporary resting stages. Two days later, however, the cultures appeared to recover, with many cells swimming normally. Some individual Alexandrium cells of both species stopped swimming in the P. carrageenovora-containing wells but recovered after 2 days. Alexandrium cells in control wells were not affected and remained healthy. In the second experiment (Table 2 ) a wide range of protists representing eight major groups (dinoflagellates, raphidophytes, diatoms, cryptomonads, prasinophytes, cyanobacteria, kinoplastidia, and amoebae) were tested. G. sanguineum and G. catenatum were tested again as positive controls and reacted in a fashion similar to that described above. In this experiment, G. catenatum also died after 2 days in the control wells. Both raphidophytes tested, Chattonella marina and Heterosigma akashiwo, reacted quickly to strain Y and lysed after swelling. The chloroplasts of H. akashiwo first leaked out of the lysed cells and then lysed themselves after about 30 min. No effect on raphidophytes was observed in the wells containing P. carrageenovora or in the control wells. Other protist groups did not appear to be adversely affected by the added bacteria, with the following exceptions in the strain Y-treated wells. The dino- flagellate Prorocentrum mexicanum reacted like the Alexandrium spp. in the previous experiment; i.e., they ecdysed but recovered. The small green flagellate Mantoniella sp. ceased swimming after 6 h but also recovered after 2 days. The amoebae tested usually occurred in a free-floating form with radiating pseudopodia, but these contracted soon after bacteria (both strains) were added and then recovered rapidly. After 2 days all pseudopodia were extended normally in both experimental and control wells. Amoebae and bodonids both appeared to capture and ingest the large bacteria. The cryptomonad, Chroomonas placoides, showed visible growth after 3 days in the wells. In both experiments, we recovered colonies of both bacterial types from the respective experimental wells after 3 days, suggesting that there were no antibacterial substances produced by any of the protists tested against the two Pseudoalteromonas spp.
DISCUSSION
Both pseudoalteromonads tested, strain Y and P. carrageenovora, were fatal to several of the gymnodinoid dinoflagellates. P. carrageenovora appeared to stress the gymnodinoids, and G. sanguineum and Gyrodinium species 2 were particularly sensitive. Experimental conditions in the 24-well plates were not optimal for the naked dinoflagellates since there was some mortality in the controls in some experiments after 2 days. However, the impact of strain Y was always rapid, and cells exhibited characteristic swelling prior to lysis (Fig. 2a and b) .
All Gymnodinium and Gyrodinium species tested were lysed within 4 h by strain Y. The experimental conditions in the well plates, including the small volume and the effect of frequent motion when the wells were inspected, did not adversely affect the raphidophytes; Chattonella and Heterosigma cells remained intact and swimming in both the P. carrageenovora-treated and control wells. However, they were severely affected by strain Y and lysed within 2 h of exposure ( Table 2 ). The effects of strain Y on thecate dinoflagellates, shedding of their thecae and rounding up, may indicate that these organisms have a mechanism that protects them against the bacterial compound produced by Pseudoalteromonas sp. strain Y. The recovery of these organisms indicated that at the concentrations used, the algicidal action was not effective against members of the thecate groups. Strain Y was lethal only to the unarmored gymnodinoid dinoflagellates and the raphidophytes. The other groups, including species isolated from the Huon Estuary over the study period (Table 2) , tolerated the added bacteria.
Bacterial interactions with harmful algal bloom species have been reviewed recently by Doucette et al. (9) . Bacteria may both promote and regulate algal blooms (11) . In general, bacteria that inhibit algal growth are effective through direct or indirect attack. An example of direct attack by marine bacteria is the attack by the gliding bacterium Cytophaga sp. strain J18/M01 (17) . This strain effectively kills both diatoms and raphidophytes when it is added to algal cultures but not when filtrate alone is added. Indirect attacks are thought to be chemically mediated, and some seem to be species specific. Yoshinaga et al. (34) showed that Flavobacterium sp. strain C49 effectively inhibited H. akashiwo but did not affect the dinoflagellates or diatoms tested. Previously, Yoshinaga and coworkers had monitored a Gymnodinium mikimotoi bloom in Tanabe Bay, Japan, and had isolated bacteria over the course of the bloom. A total of 27 bacterial isolates had a negative effect on the growth of the target species, G. mikimotoi (35) . In subsequent work, the growth responses of the other algal species to these inhibiting bacteria were investigated (34) . Experiments were conducted over a 2-week period, and in-flask growth of algae in response to inoculated bacteria was examined. The initial bacterial con- and 25 h after bacteria were added but were checked 48 h after the start of the experiment. All G. catenatum cultures in experimental wells containing bacteria showed mortality after 2 days. Filtrates had no effect on algae at concentrations lower than 0.003 ml of filtrate/ml of algal culture medium (bottom scale). Filtrate which had been microwaved (95°C) caused no mortality. were not affected by the majority of the isolates. Two Vibrio strains were fatal to the Thalassiosira sp. tested, and another Vibrio strain killed A. catenella. In summary, the Gymnodinium strains and raphidophytes were sensitive to exposure to high concentrations of most bacterial strains tested (34, 35) . In our screening procedure we did not document growth responses of algae but tested only for immediate effects (hours) and recovery from initial contact (adjustment), and direct comparisons between the two studies are difficult to make. It appears that the P. carrageenovora reaction is comparable to the reactions of the majority of the G. mikimotoi-inhibiting bacteria and would have impaired growth and eventually overwhelmed the gymnodinoid cultures. In contrast, strain Y affected G. catenatum quickly and at comparatively low bacterial concentrations (Fig.  3) . Both pseudoalteromonads obtained from the Huon Estuary adversely affected naked dinoflagellates, but they acted via different mechanisms. Interestingly, species closely related to strain Y, such as P. rubra and P. luteoviolacea (Fig. 1) , produce high-molecular-weight antibacterial substances (2) .
The concentrations of the two pseudoalteromonads were very low, as determined by CFU measurements, compared to the concentrations of bacteria used in the experiments. However, given the relatively high growth rate of strain Y, it would take just 3 days to reach levels of 10 6 to 10 7 cells ml Ϫ1 . Gymnodinium doubling times are typically around 3 days (3), and given favorable conditions, the bacteria could potentially reach effective concentrations in nature. We demonstrated that strain Y was present in the Huon Estuary under nonbloom conditions and that it can effectively kill gymnodinoid dinoflagellates and raphidophytes. This means that for a G. catenatum bloom to occur, conditions must be favorable for the algae to bloom but not for the bacteria at the same time. The phytoplankton species composition of the Huon Estuary was quite diverse throughout the 1997 summer-fall period; the most obvious dinoflagellates present were thecate species, such as Ceratium tripos, Ceratium furcus, and Dinophysis spp., along with diatoms and small flagellates. The concentrations of gymnodinoid dinoflagellates and raphidophytes (a small Heterosigma sp.) throughout the 1997 study period were also low (25) . The frequency of encounters between bacteria and target algae would have been low (31) . Bacterial persistence throughout autumn in the absence of any algal blooms indicates that the bacteria probably also utilize DOM and do not depend on algal predation in the natural environment. Culturable Pseudoalteromonas spp. were found in conjunction with higher FCDOM levels, and the number of CFU of P. carrageenovora correlated with the FCDOM concentration in the Huon Estuary (Table 3) . Unfortunately, strain Y was relatively rare, and we did not have sufficient data to test the correlation further. Strain Y originally was isolated from samples with high FCDOM concentrations (Table 3) and subsequently was recovered from a surface sample with a lower FCDOM concentration. However, given that FCDOM breaks down under UV (solar) radiation (23) , the available DOM concentrations in that surface sample may well have been underestimated.
Despite more than 30 years of investigations into the dynamics of phytoplankton species succession (26, 32) , remarkably little progress has been made in predicting algal blooms at the species level. To a large extent, this may be due to the absence of information on conditions preceding bloom events, including the incidence of biological control by viruses and bacteria which could lose their effectiveness under specific environmental conditions. Fukami et al. (11) investigated the effect of bacterial assemblages during different stages of phytoplankton succession. These assemblages selectively inhibited dominant phytoplankton species, which suggested that there was strong bacterial control of phytoplankton succession. If inhibition by bacteria were a factor in suppressing algal bloom growth rates, hydrodynamic conditions, such as rainfall events, could affect inhibitory and algicidal bacteria in the system and create an opportunity for species to bloom. This proposed mechanism would not exclude the role of other variables, including endogenous timing of excystment of some species and a sudden input of a limiting micronutrient (6) . In the present work, we documented how gymnodinoid dinoflagellates and raphidophytes are affected by two closely related Pseudoalteromonas bacteria, albeit by obviously different mechanisms. Both pseudoalteromonads occurred as incidental but persistent members of the bacterial flora of the Huon Estuary but did not adversely affect a range of other planktonic organisms isolated over the same period as the bacteria. Bacterial species composition may play a significant role in harmful algal bloom dynamics. 
